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ABSTRACT
Background: Musculoskeletal disorders (MSDs) of the neck, shoulder, hand, and wrist are
common work-related health problems that individuals around the globe experience when
working in an office setting that incorporates a computer workstation (Chinedu, Henry, Nene, &
Okwudili, 2020; Kinali, Kara, & Yildirim, 2016; Bisht & Bakhshi, 2018). Common symptoms of
MSDs that individuals experience include pain, muscle tightness, joint stiffness, and swelling
that can lead to disability or further injury (Chinedu et al., 2020). The target population for this
project include individuals who complete work within an office setting while managing a
computer workstation, and students who are learning from home including those who have made
the transition toward online learning during the coronavirus (COVID-19) pandemic.
Additionally, evidence suggests increased risk factors of developing MSDs from improper
ergonomics for workers and students abruptly making the transition to working and learning
from home due to the COVID-19 outbreak (Hebebci, Bertiz, & Alan, 2020).
Purpose: The purpose of this project was to develop a comprehensive educational guide for
office workers and students who utilize a home computer workstation for a majority of their day
utilizing current evidence. This guide is intended to help prevent the onset of MSDs that often
occur due to improper ergonomic positioning and limited resources when utilizing home
computer workstations.
Methodology: A literature review was performed using search engines including the University
of North Dakota School of Medicine and Health Sciences Library, American Journal of
Occupational Therapy, and databases including CINAHL, PubMed, and Google Scholar. Based
on the information gathered from these resources, a significant need was identified for
preventative programs to address the onset of MSDs for workers and students using computer

vi

workstations in the office and at home. Based on the identified need, an educational guide was
created which includes education of MSDs and other health concerns, recommended posture, setup and equipment recommendations, exercises to incorporate throughout the day, and additional
recommendations to implement while working at a computer workstation.
Conclusion: A comprehensive guide titled, Workplace Wellness: An Ergonomic Guide, was
created to provide individuals utilizing computer workstations with education and resources to
properly set up their computer workstation to avoid injury. It is intended that this guide be used
by businesses and educational institutions where computer workstations are frequently utilized.
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Chapter I
INTRODUCTION
Musculoskeletal disorders (MSDs) of the neck, shoulder, hand, and wrist are common
work-related health problems that individuals around the globe experience when working in an
office setting that incorporates a computer workstation (Chinedu, Henry, Nene, & Okwudili,
2020; Kinali, Kara, & Yildirim, 2016; Bisht & Bakhshi, 2018). Common symptoms of MSDs
that individuals experience include pain, muscle tightness, joint stiffness, and swelling that can
lead to disability or further injury (Chinedu et al., 2020). MSDs that develop when working at
computer workstations are often correlated with overuse injuries of the neck, shoulder, hand, and
wrist. These injuries of the neck, shoulder, hand, and wrist are complicated to address as they are
complex and may have multiple contributing factors making treatment and prevention more
complex (Kinali et al., 2016; Bisht & Bakhshi, 2018).
The target population for this project include individuals who complete work within a
home or office setting using a computer workstation, and students who are learning from home
including those who have made the transition toward online learning during the coronavirus
(COVID-19) pandemic. This project and population were chosen because of the increasing
amount of time per day spent working at computer workstations. Additionally, evidence suggests
increased risk factors of developing MSDs from improper ergonomics for workers and students
abruptly making the transition to working and learning from home due to the COVID-19
pandemic (Hebebci, Bertiz, & Alan, 2020). Occupational therapists are highly qualified to work
in the area of ergonomics based on their expertise in occupation-based activity analyses,
anatomy, physiology, and knowledge on adapting environments to better support the person
within their current context (American Occupational Therapy Association [AOTA], 2020). The
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profession of occupational therapy has a unique opportunity to provide information through the
use of education and resources for improving computer workstation ergonomics for the
prevention of MSDs. This product will specifically focus on aspects of sitting and standing
posture, neck and UE positioning while increasing comfort without inhibiting occupational
productivity (Subramanian, Miller, & Fernandez, 2020). The educational material included in
Workplace Wellness: An Ergonomic Guide will be discussed in further detail in Chapter IV.
After completing a thorough review of the available evidence, it became apparent that
there continues to be an unmet need for resources and education related to workstation
ergonomics in order to prevent the onset of MSDs and improve productivity and overall job
satisfaction. The goal of this project is to develop a visual guide that details proper ergonomic
positioning when working at a computer workstation. A detailed description about the benefits of
each position, how it will benefit the person, why it will assist in eliminating the onset of MSDs
when working or gaining education, and modifications a person can make to their environment
to reduce the onset of MSDs is included within the guide, which is intended to enhance overall
occupational performance.
The Person-Environment-Occupation (PEO) model was used to guide the creation of this
project. The main components of this model consist of the personal factors incorporated with the
office worker or student, the environment that the individual is working in which includes their
computer workstation, and their current occupation of student or office worker. The goodness of
fit between the three domains (person, environment, or occupation) influences an individual’s
satisfaction and performance while engaging in an occupation (Baptiste, 2017). The term that
encapsulates this concept is referred to as occupational performance which incorporates all of the
interfaces, transactions, and relationships between the person, the place, and the occupation
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being performed (Baptiste, 2017). The use of PEO to guide this project will be further explained
in Chapter II.
Chapter II provides an extensive literature review supporting the need to address
ergonomics at home and office-based computer workstations to avoid MSDs. Chapter III
outlines the methodology utilized for the development of the final product: Workplace Wellness:
An Ergonomic Guide, which is fully described in Chapter IV. Lastly, Chapter V provides a
summary of the product, along with potential limitations, how it could be implemented,
concluding remarks, and recommendations for future action or research on this topic.
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Chapter II
LITERATURE REVIEW
Introduction
Around the globe individuals are beginning to live longer with the consequences of
chronic diseases and injuries involving musculoskeletal disorders (MSDs). MSDs have been
identified as the most common work-related health problem, and a leading cause of healthrelated absences from work (Chinedu et al., 2020; Kinali et al., 2016). Each year, about 600,000
people lose time at work due to MSDs, which results in $15 to $20 billion being spent on
workers’ compensation directly related to these MSDs and poorly designed workstations
(Jeffress, 2000; Bisht & Bakhshi, 2018). Some symptoms that have been identified for
individuals who experience work-related MSDs include pain, muscle tightness, joint stiffness,
and swelling in the upper extremities and neck which can eventually lead to disability or career
ending injury if not addressed (Chinedu et al., 2020). Work-related MSDs are a major threat to
public health and well-being. They are an economic burden to health insurance schemes,
workers, and employers. Due to this, there is a rapidly growing attention and universal body of
knowledge emerging regarding work-related MSDs.
Overuse injuries of the neck, shoulder, hand, and wrist are often a result of repetitive
upper extremity movements, the problem is it challenging to identify the exact origins of these
overuse injuries (Kinali et al., 2016; Bisht & Bakhshi, 2018). Many individuals experience pain
and feelings of discomfort from being seated with hunched or rounded shoulders for long periods
of time (Subramanian et al., 2020). This can result in further MSD issues distally down the arms
to the elbow, hand, and wrist. The shoulder, hand, and wrist are important for functional use,
resulting in the healing and prevention of these injuries being complicated to address. Having

4

ineffective body posture while working can result in body discomfort, poor circulation, and MSD
issues in the lower back, hips, knees, lower legs, and feet (Davis & Kotowski, 2014). As
mentioned above, MSDs include degenerative diseases and inflammatories which have
historically been a significant problem surrounding public health (Soares, Pereira, Pereira
Gomes, Marcondes, de Campos Gomes, & de Melo-Neto, 2020). In order to address the problem
of work-related MSDs in office-based work environments as well as home and school work
environments, it is important to consider computer desk and workstation ergonomics. Designing
computer desks and workstations to promote healthy posture and adapting job tasks to prevent
injuries can help improve safety and efficiency for one’s job performance and satisfaction. This
may include inserting a rolled towel behind the lower back for increased lumbar support, having
an adjustable chair and/or desk height, or simply modifying positioning of the body or computer
(Subramanian et al., 2020). The idea that work environments that are designed with the
principles of proper ergonomics will promote improved posture and overall reduction of the rate
of work-related MSDs is widely supported by the available evidence.
Alaydrus and Nusraningrum (2019) assessed awareness of workstation ergonomics and
the occurrence of computer-related injuries (CRIs) amongst office workers who work with a
computer daily. According to their research office workers are at high risk of CRIs because they
work seated at a desk daily and often sit for extended amounts of time using a computer for work
related tasks. While seated at a computer workstation, office workers often do not display proper
ergonomic positioning and practices. In many cases workers lack awareness or access to
information about proper workstation ergonomics (Alaydrus & Nusraningrum, 2019). The
participants in this study consisted of 120 office workers who were recruited through a random
sampling method. All of the office workers who participated in this study reported working at a
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computer for more than five hours per day. Within the study, 51% of the participants were
women, and 57% of the participants were between 20 and 30 years of age. Of the participants
who were women, 73% have a bachelor’s degree, and 88% of the women had never attended any
previous ergonomics training. Despite not having training, 65% were aware of computer
workstation ergonomics prior to the study, but most of them still experienced CRIs. Participants
in this study reported experiencing the following conditions: 78% experienced eye strain, 42%
experienced blurred vision, 39% experienced watery eyes, 38% experienced headaches, and 29%
experienced hand and feet tingling and numbness (Alaydrus & Nusraningrum, 2019). Using the
Nordic Body Map, which is a visual self-report tool used to measure the location and occurrence
of CRIs, 44% of participants reported experiencing pain in their upper neck, 41% experienced
pain in one or both shoulders, 40% experienced pain near or around their waist, and 39% of
participants experienced pain in their lower neck. In addition to office workers such as those
discussed above, populations around the globe have been faced with additional risks for
developing MSDs when a global pandemic forced millions of people to abruptly have to
transition to working from home. Once working in their homes many of the individuals impacted
did not have adequate resources to implement ergonomically designed computer workstations.
Impact of COVID-19
The novel coronavirus, also known as COVID-19, is an infectious disease that first
appeared in Wuhan, China in December of 2019 (Ministry of Health, 2020). This infectious
disease quickly spread across international borders and was declared a global pandemic by the
World Health Organization (WHO) on March 11, 2020. Research has shown that COVID-19 can
be transmitted in the air through inhalation or through hand-to-hand contact with droplets
scattered when an infected person sneezes or coughs (Liu et al., 2020). The spread of infection
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from person to person most commonly occurs when airborne particles contact a person’s mouth,
nose, or eyes (Liu et al., 2020). Common symptoms of COVID-19 include cough, fever, new
loss of taste or smell, shortness of breath, chills, fatigue, muscle aches, nausea, and severe acute
respiratory infections. COVID-19 can be fatal and has threatened the world greatly (Ministry of
Health, 2020).
National governments around the globe had to take extreme measures such as social
distancing, travel restrictions, educational restrictions, and quarantine practices to help limit or
control the spread of COVID-19 (Hebebci et al., 2020). Quarantine practices refer to separating
and restricting the movement of people exposed to a contagious disease to inhibit the spread of
the disease onto other individuals (Center for Disease Control and Prevention, 2017). Since the
beginning of the pandemic, about one-third of individuals in the United States have had to
quarantine in their homes for a sustained period of time in order to slow the spread of the virus
(Rosalsky, 2020). In addition to the individuals who were required to quarantine because their
jobs were not considered essential, many were required to stay at home after being infected with
COVID-19 or having had close contact with someone who was infected (Rosalsky, 2020). Due
to the pandemic, millions of students were also required to transition to distance education
including elementary school students, high school students, and students at collegiate levels of
learning. This unplanned transition to distance learning has had a significant impact on students
of all ages (Zhong, 2020). The countries with the highest infection rates include the United
States, Italy, China, and England. Due to the high rates of infection, all of these countries have
made the transition to distance education or online learning. Distance education is an education
delivery system that is computer-based between students and education practitioners (Hebebci et
al., 2020) requiring the use of a computer or other technology. Working from home and
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participating in distance education is an effective way to slow the spread of COVID-19,
however, many individuals have experienced poor working conditions and ergonomics based on
their computer workstation resources and/or their lack of knowledge about proper ergonomic
positioning.
The transition from offices to homes and in person learning to online learning has caused
millions of people to abruptly change their workstations in order to fulfill their job and school
responsibilities from home. It has been implied that working and learning from home is now
considered the new normal, where many home workstations and offices are not ergonomically
set up (Davis et al., 2020). Many individuals who were forced to work from home due to
COVID-19 lacked resources needed for at-home workstations that offered optimal conditions for
proper ergonomic positioning. Davis et al. (2020) completed ergonomic evaluations on 41 home
offices following individuals transitioning to working from home due to COVID-19. They found
that many of the individuals evaluated were provided little to no education about setting up their
home workstation correctly (Davis et al., 2020). A majority of the ergonomic concerns identified
were related to laptop usage, siting in nonadjustable chairs without armrests, low computer
monitor heights, and hard desk surfaces (Davis et al., 2020). Suresh (2020) argued that working
from home is challenging in terms of having proper working posture, which leads to increased
postural pain, specifically of the neck, back, wrists, and shoulders. When discomfort from poor
ergonomic progresses, employees are likely to develop musculoskeletal conditions that will
further negatively affect their work productivity and performance (Davis et al., 2020). Therefore,
as the length of time workers and students were required to stay at home to work or go to school,
risk of negative impacts from poor ergonomic workstations increased.
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In a study conducted by Hebebci et al. (2020), both teachers and students were asked to
reveal their opinions about distance education and applications that have been carried out during
the COVID-19 pandemic. The population sample consisted of 16 teachers and 20 students who
were recruited through a convenience sampling method. A content analysis technique was used
to gather the data through themes, sub-themes, and codes. The five themes that were identified in
the study included opinions on distance education, advantages and disadvantages of distance
education during COVID-19, effect on education process and students, course and content, and
view on the future of distance education and technology. The results of the study indicated that
there are both positive and negative opinions about distance education and its effectiveness on
learning (Hebebci et al., 2020). Some of the positive opinions of the study included that
education can be carried out in a scheduled or planned manner – even under extraordinary
conditions such as a pandemic (Hebebci et al., 2020). The negative opinions that arose from the
teachers and students included restricted interaction between all parties involved, infrastructure
problems, and oftentimes a lack of equipment to promote influential education, which can have a
negative effect on a student’s mental health. The physical environment for each student may
vary, depending on the resources they have available to them to set up a proper workstation. The
onset of MSDs from incorrect ergonomics is a disadvantage of distance education for individuals
with an insufficient computer workstations or desk space. Due to the social distancing
requirements put into place resulting from COVID-19, a higher degree of attention has been
proposed toward computer workstation ergonomics (Hebebci et al., 2020). Many individuals
beginning to work or go to school from home had little insight of proper computer workstation
ergonomics prior to beginning their work at home (Hebebci et al., 2020).
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The implications of COVID-19 have resulted in millions of individuals completing
school and work from a home environment putting them at an increased risk of developing
MSDs due to inadequate computer workstations or equipment modifications. As previously
stated, work-related MSDs are the most common health issues in today’s work environment
(Chinedu et al., 2020). This statistic becomes a larger concern when students and workers are
unexpectedly required to work from home. Suresh (2020) found that the majority of homes are
not designed to suit individuals working within their living environment, especially when
multiple people are working from home. In a study conducted by Chinedu et al. (2020),
researchers investigated the prevalence of work-related MSDs amongst office workers in higher
education institutions (HEI) while identifying potential risk factors associated with working from
home. This study consisted of a cross-sectional survey and was performed with 217 office
workers from different HEIs. The office workers each filled out a self-report questionnaire about
work-related MSDs. The results of the self-reported questionnaires indicated that 71% of the
office workers reported work-related MSDs. The most frequently reported body regions affected
by these disorders included the lower back, wrists, hands, and shoulders. (Chinedu et al., 2020).
Of the participants who were involved in the study, work-related MSDs were found to be
strongly influenced by the following person and occupation-related factors: an individual’s sex,
age, work experience, and working hours. Additional risk factors found to have a strong
correlation with MSDs included: awkward posture, improper bending, inappropriate furniture,
sustained body position, workplace stress, and inadequate rest breaks (Chinedu et al., 2020). The
workers who were affected the most by MSDs reported pain in their neck and upper extremities,
and were identified as older individuals, female, with more experience in their current position,
and worked for longer hours (Chinedu et al., 2020).
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Recent research has also shown that while ergonomics have historically been a problem
in the office, working from home has presented individuals with similar challenges with
implementing proper ergonomics making them at risk for work-related MSDs. Moretti et al.
(2020) studied the impact of working from home, job productivity and satisfaction, work-related
stress, and musculoskeletal issues. The participants in this study consisted of 51 home or remote
workers who provided data regarding their work experience, demographic characteristics, job
productivity, and stress (Moretti et al., 2020). The Utrecht Work Engagement Scale was used to
assess job satisfaction, while pain was measured by the Brief Pain Inventory and Fear Avoidance
Beliefs Questionnaire. The participants were asked to measure their current performance at home
compared to their previous office working experience. According to the results, 39.2 % of
participants stated that they were less productive resulting in limited job satisfaction, which was
also correlated to stress, 39.2% stated being less stressed, and 51% were equally satisfied,
compared to when they were working within the office (Moretti et al., 2020). The majority of
participants continued to experience pain, and the most affected body regions as 41.2%
experienced low back pain, 35% experienced shoulder pain, and 23.5 % experienced neck pain
(Moretti et al., 2020). Of the home workers who participated in this study, 50% of the
participants reported that their neck pain had worsened, and workers with musculoskeletal issues
reported lower job satisfaction due to isolation from colleagues (Moretti et al., 2020). Forced
social isolation results in less physical activity, therefore indicating a higher risk of negatively
impacting both physical and mental health (Moretti et al., 2020). Based on the results of the
study, evidence suggests that working from home may not be satisfactory as it can lead to an
increased risk of mental health and musculoskeletal disorders, particularly injuries to the neck
and back (Moretti et al., 2020). If the risk factors identified above are addressed, there will be
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reduced risk of work-related MSDs for individuals working and learning using home
workstations. Reducing risk for injury and promoting modifying work and at home school
environments based on ergonomic principles will lead to a reduction in work-related MSDs,
improved productivity, mental health, and overall improved job satisfaction.
When the social distancing requirements forced people to work from home proper
ergonomic education was limited, as employees and students were given little to no education or
recommendations prior to moving their office to their home (Davis et al., 2020). Of the 41 home
ergonomic evaluations completed in this study, only 19 had their chair at the correct height, only
four had their armrests properly adjusted, only one had a rounded edge on their table for their
writs/forearms to rest on, only10 had their computer monitor at the correct height, and only 12
had their monitor centered (Davis et al., 2020). Additionally, many businesses and schools
provided laptops to use while working from home which is concerning from an ergonomic
standpoint because many workers and students place them on their laps while working causing a
rounded posture. It is also common for the keyboard and screen of the laptops to be positioned
either too high or too low because they are connected and not adjustable (Davis et al., 2020).
Even if study participants were aware of proper working conditions, they were often unaware of
the proper working height ratios, unaware of the implications of MSDs, and still complained of
neck and back pain (Suresh, 2020). In the study conducted by Suresh (2020, p. 17), only 51% of
the 326 participants were aware of the proper seated posture while seated and working (erect
spine, feet resting flat on the floor, and sitting fully on the chair). A majority of the respondents
who were unaware of proper posture while working on the computer were also not aware of the
implications of awkward sitting postures and the long-term effects and possible severity of
resulting MSDs (Suresh, 2020). Suresh (2020) also found that more than half (56%) of the 326
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participants of the study were not aware of MSD consequences due to poor day to day
ergonomics.
There have been thousands of individuals every year diagnosed with MSDs directly
related to poor ergonomic workstations (Bisht & Bakhshi, 2018). Bisht and Bakhshi (2018)
found that approximately 76% of computer professionals reported musculoskeletal discomfort.
They also found that for 120 college students selected at random, the majority felt pain in their
neck (88%), lower back (75%), mid back (73%), and upper back (72.5%) while working on their
computer or laptop. Overall, body fatigue or tiredness, shoulder or back pain/stiffness, and
headaches during and after working on the computer were the majority of symptoms reported by
the 120 college students (Bisht & Bakhshi, 2018). The available evidence shows that MSDs were
a significant issue prior to the pandemic and now with the shift to at home workstations it can be
anticipated that risk for MSDs will become even more prevalent. Due to the lack of information
and knowledge of individuals working from home, businesses and schools are in need of
resources to educate students and workers about risk factors, proper accommodations and
available resources to promote functional, safe, and productive workplace environments.
Possible Solutions
In order to improve quality of life to allow for a long and successful career, it is important
to invest in self-care practices and invest in tools which will allow the body to continue to
perform efficiently and without functional impairment. By utilizing proper ergonomics while
working at a computer station, individuals will experience less pain and fatigue while increasing
job performance and satisfaction. Some of the changes that can be implemented to improve
ergonomic set up at computer workstations include postural changes, scheduled movement
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breaks, seating, environmental modification and many other changes which will be discussed
further below (Davis & Kotowski, 2014).
There are many strategies individuals are able to use to try and improve their posture,
which may be causing them pain. Utilizing a reminder software can help an individual ease their
discomfort as they are able to move around more often, which helps significantly reduce shortterm discomfort in the shoulders, upper back, and lower limbs (Davis & Kotowski, 2014).
Having a well set up work environment while utilizing information about a proper ergonomic
setup is necessary for future prevention of work-related MSDs whether working from an office
or home. Important areas to address within the work environment include proper seating,
table/desk height, position and organization, and the use of external accessories (keyboards,
mice, and external computer monitors) to improve positioning and efficiency (Subramanian et
al., 2020).
Implementation of education and training about proper ergonomics is vital in prevention
of work-related MSDs and reduction in the occurrence of future CRIs (Alaydrus &
Nusraningrum, 2019). As mentioned previously, problems of the neck, shoulder, hand, and wrist
often arise from individuals who spend many hours working in front of the computer typing
using poor ergonomics (Yuan, 2015). One solution to prevention of these types of problems is
education about wrist position, arm position, and taking scheduled breaks. Yaun (2015) found
that resting every two hours while working on a computer lead to significant reduction of
musculoskeletal symptoms of the distal upper extremity. Other solutions include changing tools
such as phone, keyboard, and mouse use, to prevent prolonged repetition and overuse, reduce the
amount of time working on specific tasks which leads to reduced amount of time completing
repetitive wrist movements, and take movement breaks more often (Žídková et al., 2017). Davis
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and Kotowski (2014) conducted a study of 37 participants, who implemented sit-stand
workstations and/or break reminder software to influence the variations of gross postural changes
and also increase body movement. It was found that the reminders as well as sit-stand
workstations lead to reduction of body discomfort without an adversary impact on the worker’s
productivity (Davis & Kotowski, 2014).
The promotion of physical exercise and self-care can help ensure a strong body to counter
the physical effects of careers that put chronic strain on the hand and wrist (Collins, 2019). A
plan that includes education for individuals about orthopedic injuries in ergonomics and what
stretching can do for them may help eliminate stress and strain from the individual’s job by
taking a moment to straighten and stretch throughout the day, particularly following long periods
of time in a static position. According to Collins (2019), a prevention program should also
inform individuals about the importance of regular visits to a chiropractor or massage therapist in
order to prevent the aches and pains which lead to long-term injury.
The importance of ergonomic intervention and education was supported by Levanon,
Gefen, Lerman, Givon, and Ratzon, (2012) who argued that there are ergonomic interventions
that are designed to reduce computer-related MSDs amongst computer users. In their study, the
researchers implemented ergonomic interventions to 66 individuals with and without MSDs. The
subjects were assigned to one of three groups: ergonomics intervention (work site and body
posture adjustments, muscle activity training and exercises) accompanied with biofeedback
training, the same ergonomics intervention without biofeedback, and a control group with no
intervention (Levanon et al., 2012). Before and after the intervention in the workplace, the
researchers evaluated MSDs, body posture, psychosocial status, upper extremity kinematics and
muscle surface electromyography. The results of this study indicated that ergonomics
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interventions involving worksite adjustment to individual anthropometrics, stretching and
relaxing muscle exercises, breaks and micro-breaks during working hours, and the ergonomics
intervention accompanied by biofeedback program eﬀectively reduced computer-related MSDs
score among computer users, compared to those within the control group where there were no
distinct differences found (Levanon et al., 2012).
The importance of implementing changes to improve the workplace environment was
also argued by Jensen (2003), who studied the association of musculoskeletal symptoms and
time spent on the computer. Jensen (2003) identified the risk factors for musculoskeletal
symptoms in the neck and hand regions being greater amongst individuals who frequently used a
computer at their workstation. According to Jensen’s research, in order to reduce the onset of
musculoskeletal symptoms from occurring, it is recommended that computer use be limited to
less than three-fourths of the individual’s work time (Jenson, 2003). The study results portrayed
that there was an increase in hand-wrist symptoms when work tasks incorporated the use of a
mouse for at least one-half of the work time (Jenson, 2003).
Person-Environment-Occupation Model
The Person-Environment-Occupation (PEO) Model was used to guide the design of the
product. The main constructs of the PEO model include the person, environment, and
occupation, which ultimately influence overall occupational performance (Baptiste, 2017). The
key aspect of the model is to identify the importance of relationships, or fit, between each of the
three major domains. The better the fit between the three domains, the greater outcome for
occupational performance (Baptiste, 2017). In order to understand the significance of the fit
between each of the three domains, it is best to be knowledgeable about the meaning behind each
of the domains within the PEO model.
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Person. Within the PEO model the person is considered to be unique, may consist of
many roles simultaneously (mother, spouse, worker, student, etc.), and engages in occupations or
activities that are needed and desired (Baptiste, 2017). Each person has a specific set of personal
attributes, or performance components, and individualized experiences which impact overall
occupational performance (Baptiste, 2017). The combination of these components and elements
assists individuals in engaging and participating in life through occupational performance.
Examples of Person Components
Physical

From cell to skin, movement, range of motion, strength, and tone.

Cognitive Thought, memory, reasoning, judgement.
Sensory

Touch, smell, sight, hearing.

Affective

Emotion, mood.

Spiritual

Essence of self, connection to something greater than self, religion, belief and
value system, internalized sense of meaning and purpose.
(Baptiste, 2017)

Environment. Surrounds the person, consists of living things and natural forces
(Baptiste, 2017). Living things constantly interact within their environment. This domain is seen
through a broad and inclusive lens which consists of the individual, home, neighborhood, and
communities beyond (Baptiste, 2017). The environment is of high importance to individuals as it
can have an impact on occupational performance.
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Examples of Environmental Components
Physical

Built: Houses, offices, parks

Social

Primary and secondary groups, family, teams

Cultural

Rituals and rites, costumes, special food, behavioral expectations

Institutional Government: Laws, policies
Systems: Finance, education, justice
Benefits and rights
Virtual

Technology: The cloud, social networks, massive open online course
(Baptiste, 2017)

Occupation. Ability to be interpreted in a variety of ways – but ultimately provides
fulfillment and social connection by bringing joy and satisfaction. This domain correlates to
being purposeful, giving meaning, and enables self-expression (Baptiste, 2017).
Examples of Occupation Components
Activity

Basic unit of a task

Task

Composed of a set of purposeful activities

Occupation

Overall simulation or circumstance

Occupational load Complexity of everyday routines
(Baptiste, 2017)

18

Assumptions of PEO model
•

The human need for occupation

•

The effects of occupation related to health and well-being

•

How occupation organizes time and structures life
(Baptiste, 2017)

Occupational performance. This term involves many concepts that resolve into one;
encapsulates all of the interfaces, transactions, and relationships between the person, the place,
and the doing (Baptiste, 2017). There must be a well-coordinated appraisal between the person,
environment, and occupation to achieve occupational performance. Occupational performance
focuses on personality, individual and cultural context, perceived worth, self-concept, and unique
abilities and competencies which consist of motor, cognitive, and sensory abilities (Baptiste,
2017). Within the PEO model, occupational therapists must consider how the client rates their
performance. The next step for the client to consider is their satisfaction with how well they
performed the occupation (Baptiste, 2017). The information gathered from the two questions will
assist the occupational therapist and client in optimizing the client’s occupational performance
through a mutually designed intervention plan (Baptiste, 2017). Spatial and temporal elements,
along with the information gained from the transactions between the person, environment, and
occupation all factor into an individual’s occupational performance. It is essential for individuals
to be aware of shifts within their occupational performance as that has the potential to create
conflict between the views of self and environment; therefore, it is recommended to develop and
maintain a well-balanced sense of occupational performance (Baptiste, 2017). Observation and
subjective measures can be used to measure occupational performance; objective measures
include standardized tests while subjects’ patterns utilize self-reports (Baptiste, 2017).
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Key elements of the PEO model. The “fit” between the three domains is determined by
an individual’s satisfaction with their own functioning while engaging in an occupation
(Baptiste, 2017). When an individual meets a developmental stage or accomplishes a life
milestone, the individual will likely begin to experience changes within the three domains
(Baptiste, 2017). Examples may include health status, family roles or relationships, and
community participation. An individual’s institutional environment may impact them greatly as
it may include transportation, access to benefits, or loss of societal support. An occupational
therapist has the ability to become skilled while utilizing this model by identifying the good and
poor fits with clients by embracing the unique complexities of everyday life for all individuals
(Baptiste, 2017). A visual display of the transactions between the three domains can be viewed in
Figure 1 below.
Figure 1 - PEO Transactions
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Transactive Dimensions: (PxE, PxO, ExO, PxExO)
•

Transactive relationships

•

When the fit between the three components of the model are at their at maximum, then
the occupational performance is maximized

•

When the fit between the three components of the model are minimal, then the
occupational performance is minimized
(Baptiste, 2017)

Role of Occupational Therapy
The role of occupational therapy within the setting of ergonomics is to educate
individuals ways to reduce the risk of orthopedic injuries of the neck, back, and upper
extremities while participating in occupations requiring the use of a computer workstation. This
education will provide individuals with resources to help them maintain their musculoskeletal
health, longevity within their role as a student or worker, and improvement of home workstations
while preventing functional decline. With all of the training occupational therapy practitioners
receive on activity analyses, anatomy, physiology and adapting environments; occupational
therapists are highly qualified to work in the area of ergonomics (AOTA, 2020). Occupational
therapists should work within an interdisciplinary team to facilitate successful and optimal
function through their use of education, intervention, and adaptation for increased independence
and participation in meaningful occupations (AOTA, 2020). Occupational therapists help clients
identify barriers which are causing them problems and recommend changes to increase
ergonomic effectiveness. While addressing physical, psychological, and cultural aspects of those
ergonomic recommendations, individuals are more likely to adopt the ergonomic changes to
enhance long-term success (AOTA, 2020).
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Occupational therapists have the ability to conduct assessments and create interventions
for individual workers based on their unique needs as well as introduce health promotion and
injury prevention programs for groups of workers with similar needs (AOTA, 2020).
Occupational therapy practitioners are capable of designing and modifying workplace behaviors,
equipment, and tools to prevent injury. Lastly, occupational therapists are well equipped to
consult with employers and insurance companies to create programs to limit workers’
compensation costs and promote workplace wellness (AOTA, 2020).
With the increase of people working and attending school from home due to COVID-19,
occupational therapists have the opportunity to assess more home workstations than they
previously have. Occupational therapists should assess neutral seating or standing posture with
the neck straight, shoulders relaxed with arms straight down and loosely at the sides, elbows at a
right angle, wrists straight, low back supported on the back of the chair, hips and knees at 90
degrees, and feet flat (Subramanian et al., 2020). When individuals are seated, chairs with
adjustable armrests, backrests, and seat heights are recommended. Subramanian et al. (2020) also
recommended utilizing a footrest for individuals who may have shorter legs and are not able to
reach the floor. If possible, computer monitors, keyboards, and the mouse should all be a
separate device for the best ergonomic positioning (Subramanian et al., 2020; Davis et al., 2020;
Division of Occupational Safety and Health [DOSH], 2018). When seated or standing,
individuals should address their eye and elbow height. The mouse should be placed at elbow
height and the top of the monitor should be at or slightly below eye level (Subramanian et al.,
2020). The work area should also be cleared of items that are not required for working.
Occupational therapists can provide these basic ergonomic tips, which will be an important step
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in the reduction of the risk of MSDs while promoting comfort without inhibiting productivity
(Subramanian et al., 2020).
The area of ergonomics is an area where occupational therapists have a distinct value
through the involvement of the person, the task, and the context of the environment. An
occupational therapist has the ability to work alone or within an interprofessional team. As a
professional within this field, an occupational therapist working within the field of ergonomics
has the skills necessary to promote function in individuals interacting within a complex system
of relationships and factors within the environment of the workplace (AOTA, 2019).
Occupational therapy practitioners are effective with their interventions of treating
patients with MSDs of the forearm, wrist, and hand (Roll & Hardison, 2017). Strong evidence
shows that the use of splinting at night or full-time combined with nerve or tendon gliding
activities is an effective treatment for carpal tunnel syndrome (CTS) (Roll & Hardison, 2017).
With the high prevalence of CTS among the working population, this is an important area for
occupational therapists to focus when working to get their patients back to performing their daily
activities independently once again. According to Huisstede et al. (2010), there is moderate
evidence for short-term improvement in hand function with the use of ergonomic keyboards
compared to those of normal keyboards (Roll & Hardison, 2017). With this, occupational
therapists will be able to recommend different equipment to their patients during interventions
while treating CTS or educate them on ways to reduce the implications of CTS and other MSDs.
Based on research findings, occupational therapists can also provide information through guides
and other materials to businesses and schools to enhance proper ergonomics at work and home
computer workstations.
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Chapter III
METHODOLOGY
The purpose of this project was to create a product titled, Workplace Wellness: An
Ergonomic Guide, utilizing current evidence for office workers and students of all ages that will
assist in preventing the onset of musculoskeletal disorders due to improper ergonomic
positioning and limited resources when operating a home-based computer workstation. In order
to accomplish this task, it was beneficial to identify and interpret relevant information,
supportive statistics, and evidence that details a need for this resource. The goal with this project
was to complete a literature review on the relation of improper computer workstation ergonomics
with the onset of musculoskeletal disorders (MSDs), to develop a visual display that details
proper ergonomic positioning when working at a computer workstation, how it will benefit the
individual, and why it will assist in eliminating the onset of MSDs when working or gaining
education.
In order to identify a need for the Workplace Wellness: An Ergonomic Guide, a literature
review was performed while using search engines which incorporated the University of North
Dakota School of Medicine and Health Sciences Library, American Journal of Occupational
Therapy, and databases involving CINAHL, PubMed, and Google Scholar. The information
gathered from these resources assisted the ability to identify a need for individuals of these
populations in gaining an understanding on the education of MSDs and other health
concerns, recommended posture, set-up and equipment recommendations, exercises to
incorporate throughout the day, and additional recommendations to implement while working at
a computer workstation.
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When designing the Workplace Wellness: An Ergonomic Guide, the model utilized to
guide that process was the PEO model. The PEO model incorporates the person, the
environment, and the occupation being performed. A combination of all three of those
components elicits the term occupational performance which is the core value of the PEO model.
All three central components within the model; the person, environment, and occupation; fit in or
correlate into the role of an office worker or student when engaging in their role at a computer
workstation and incorporating the aspects of education, posture, setup and equipment, exercises
to perform, and additional recommendations to implement.
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Chapter IV
PRODUCT
The purpose of this product, Workplace Wellness: An Ergonomic Guide, is to educate and
provide assistance to individuals who may be utilizing a computer workstation for many hours a
day for their job or schoolwork. The educational guide is designed to be distributed by
occupational therapists within different working settings. The Workplace Wellness: An
Ergonomic Guide may be commonly distributed to individuals who are now working or
attending school from home due to COVID-19. Since many individuals may not have the proper
home workstation equipment, the Workplace Wellness: An Ergonomic Guide will help guide
those individuals to work in a more ergonomically safe manner. The Workplace Wellness: An
Ergonomic Guide is a valuable educational resource for a variety of audiences including
educational institutions using a distance learning format, businesses with individuals working
from home, and anyone else who spends a majority of their day at utilizing a computer
workstation. This guide may also be valuable for outpatient therapy clinics to distribute to clients
who present with work-related musculoskeletal disorders (MSDs).
The Workplace Wellness: An Ergonomic Guide will begin with general education about
common work-related MSDs. These MSDs may include overuse injuries, carpal tunnel
syndrome, cervical and lumbar spondylosis, etc. The education section will also include
information about some of the most common injuries due to poor ergonomics, typically within
the areas of the neck, shoulder, hand, and wrist (Kinali et al., 2016). Following the general
education recommendations will be posture recommendations for the neck, upper and lower
back, shoulders and arms, forearms, hands and wrist, vision considerations and lower body
positioning. The posture section will give information about precautions and things to avoid,
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which is intended to decrease the chance of developing a work-related MSD. The set-up and
equipment recommendations section of the Workplace Wellness: An Ergonomic Guide will
include information on home office devices and modifications. The equipment will be
categorized by high-tech and low-tech equipment and/or adaptations that individuals may use to
better their ability to work in an ergonomically safe manner to avoid MSDs. This equipment can
range from desks, chairs, keyboards, monitors, to everyday household items used to improve
ergonomic setup of a workstation. The exercise section of this guide will include exercises
individuals can perform to decrease their chances of developing work-related MSDs. Lastly, the
final section of the Workplace Wellness: An Ergonomic Guide will include additional
information that may be beneficial to the worker or student to know. This information will
include a variety of different tips to improve workplace wellness by taking micro-breaks,
changing positions frequently, using the non-dominant hand whenever possible, and much more.
Following the Workplace Wellness: An Ergonomic Guide will be a full list of references utilized
to create this product.
The Workplace Wellness: An Ergonomic Guide will be distributed to businesses and
schools that have employees or students completing their occupations from home. This guide
will provide information that will be beneficial to the employee or student about safe ergonomic
strategies they will be able to use to reduce their risk of developing work-related MSDs. Using
this guide, employees and students will be able to modify their home computer workstations and
daily movement routines as they follow the recommendations within the guide. Each workstation
is unique, and this guide will provide information that can be universal and carried over to many
environments within the home or at the office.
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Person-Environment-Occupation Model
The model utilized to direct the Workplace Wellness: An Ergonomic Guide was the
Person-Environment-Occupation (PEO) model. The key domains of the PEO model consist of
the person, environment, and occupation which fit together to achieve an individual’s highest
occupational performance (Baptiste, 2017). The person domain within the model can encompass
multiple roles that an individual might engage in simultaneously for occupations that are needed
and desired. The components of the person include the physical self (the body), cognitive and
affective self (the mind), and spiritual self. In an article according to Moretti et al. (2020), it was
found that the person factors of the participants primarily focused on the physical, cognitive, and
affective components of the person. The home environments were not adequate for the working
population, and as a result, they experienced higher pain and discomfort which resulted in less
job productivity and satisfaction. According to the PEO, an individual’s personal attributes,
otherwise known as performance components, and life experiences contribute to occupational
performance (Baptiste, 2017). Occupational performance is the combination of all components
within the PEO model that assist humans in engaging and participating in life through
meaningful occupations. The PEO model focuses on the dynamic fit of the three factors (the
person, the environment, and the occupation), which interact over time to influence successful
occupational performance (Maclean, Carin-Levy, Hunter, Malcolmson, & Locke, 2012).
The environmental component of the PEO model includes everything that surrounds the
person and consists of the physical, social, cultural, institutional, and virtual components of the
environment (Baptiste, 2017). The environmental components that are of high significance
within this scholarly project include individual’s computer workstation environment. The office
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environment must be considered in order to eliminate the risk of work-related MSDs from
developing which ultimately impacts the overall performance range of students and office
workers. The term occupation can mean many things to different people, such as providing
fulfillment and social connection, bringing joy or satisfaction, being purposeful, giving meaning,
and promoting self-expression (Townsend & Polatajko, 2007). Within the PEO model, the term
occupation refers to self-care, productivity, and leisure. All three of these components fit in or
correlate to the role of an office worker or student when engaging within their role at their
computer workstation as ergonomic positioning has an effect on the onset of MSDs and all three
areas within the term occupation.
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Introduction
Workplace Wellness: An Ergonomic Guide is a resource guide, which was created by
occupational therapy students attending the University of North Dakota. The purpose of creating
this resource guide is to provide skillful, factual, relevant, and easy to use information for all
individuals utilizing a home computer workstation. Due to the COVID-19 pandemic, millions of
individuals have been forced to work or attend school from home unexpectedly, commonly
leaving them with little to no resources or material for a proper home computer workstation.
After completing research, the students determined there was a lack of information and
material being provided to individuals working or attending school from their homes for the first
time in their lives. To fill this gap, the students created various sections within the Workplace
Wellness: An Ergonomic Guide to assist this transition and allow individuals to make
modifications with at home material or work in a more ergonomically correct position. Adaptive
equipment modifications of low-tech and high-tech options are included within the guide as
individuals may purchase those items or use items within their home for a more successful
workstation. Positioning of self and devices, office chair positioning, stretching and rest breaks,
and preventative measures are some of the information included within the Workplace Wellness:
An Ergonomic Guide.
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Education
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Carpal Tunnel Syndrome
When operating a computer, there are certain conditions or risk factors that attribute to
carpal tunnel syndrome (CTS). One of the main conditions resulting in this disorder is constant
handling of the keyboard and mouse resulting in hard-pressed pressure and extension of the
wrist, specifically to the median nerve (Raj Kumar & Naveen Kumar, 2017). Some symptoms
that individuals may experience with CTS include pain, stiffness, and a burning sensation within
the forearm, palm, and finger (Raj Kumar & Naveen Kumar, 2017). Individuals may also
experience a loss of strength in the affected hand. A visual representation of CTS can be found in
Figure 1 below.

Figure 1 (BruceBlaus, 2013) (Used with copyright permission)
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In order to eliminate the onset of CTS from developing, it is important to maintain a
proper posture which will be described in more detail further along in this guide, within the
posture section. Additional recommendations to incorporate while utilizing a computer
workstation include typing with wrists in neutral position or slightly flexed, holding the mouse
with a light grip, taking frequent rest breaks, and incorporating arm pads for pressure relief (Raj
Kumar & Naveen Kumar, 2017).
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Cervical and Lumbar Spondylosis
Cervical and Lumbar Spondylosis are conditions that may arise from an unwanted
position of the head, neck, or back creating pressure on vertebral disks which are located
between two vertebrae (Raj Kumar & Naveen Kumar, 2017). The pressure occurring on the
vertebral disks, within the cervical and lumbar region, may result with shrinking of the disks
resulting in bone-on-bone contact and early signs of osteoarthritis (Raj Kumar & Naveen Kumar,
2017). An image of cervical spondylosis is displayed in Figure 2 along with lumbar spondylosis
in Figure 3.

Figure 2 (Häggström, 2018) (Used with copyright permission)
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Figure 3 (Stillwaterising, 2010) (Used with copyright permission)
Within the cervical region, symptoms that may arise with this condition include pain and
stiffness within neck and shoulder muscles; an individual may also experience a numbing
sensation in the hands (Raj Kumar & Naveen Kumar, 2017). If lumbar spondylosis was present,
those same symptoms would be present in the lower extremities along with the inability to bend,
stand, or sit (Raj Kumar & Naveen Kumar, 2017).
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Eye Strain
Eye strain is a condition that may occur from prolonged time looking at the monitor. The
glare off the monitor puts a strain on the eyes resulting in the eye lens and muscles to get strained
(Raj Kumar & Naveen Kumar, 2017). If an individual is experiencing eye strain; symptoms that
may arise include headache, blurred vision, irritated eyes, a burning sensation in the eyes, or pain
and watering of the eyes (Raj Kumar & Naveen Kumar, 2017). An example of what eye strain
may present like can be found in Figure 4 below.

Figure 4 (Bark, 2019) (Used with copyright permission)
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Weight Gain
Another additional health concern for individuals to be aware of while spending a
prolonged amount of time at a computer workstation is weight gain. Weight gain can result due
to long hours spent performing work or school tasks without any physical activity. Symptoms
that may arise with this health condition is weight gain itself, headaches, depression, insomnia,
or fatigue (Raj Kumar & Naveen Kumar, 2017). To prevent weight gain from occurring while
spending a high amount of time at a computer workstation; it is recommended that individuals
perform 30 minutes of physical activity daily and follow a low fat, high fiber nutritious diet (Raj
Kumar & Naveen Kumar, 2017).

Figure 5 (Gratuit, 2016) (Used with copyright permission)
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Mental Health
When seated at a computer workstation over a long duration of time, it is possible for
tension and loneliness to develop into depression. Mental health effects may also be a result of
poor posture, productivity, and overall decreased satisfaction with occupational performance.
Mental health symptoms that individuals may experience can include a lack of energy, difficulty
sleeping, decreased appetite, poor concentration, and impaired self-esteem (Raj Kumar &
Naveen Kumar, 2017). When spending long periods of time at a computer workstation, it is
important to mingle with coworkers, students, or family members when taking breaks in order to
sustain, improve, and/or increase your mental health (Raj Kumar & Naveen Kumar, 2017).

Figure 6 (The People Speak, 2017) (Used with copyright permission)
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Posture

42

Head & Neck Posture
The position of one’s head and neck are very important when working at a computer
workstation. Correct alignment of the head over the shoulders will cause the least amount of
strain of the musculature of the neck and the cervical spine. For every inch the head moves
forward of the shoulders, the weight of the head can increase 10 pounds (Dalton, 2010). Dalton
(2010) added that the average adult human’s head weighs approximately 12 pounds, meaning
that a forward flexed or head protruding three inches forward from the shoulders can be
equivalent to 42 pounds of strain (Figure 1).

Figure 1 (Dalton, 2010) (Used with copyright permission)
The head should be placed in a neutral position, held upright and over the shoulders. The
computer monitor should be placed in a position that allows the head to remain in a neutral
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position with your head back, chin tucked, and ears in alignment with your shoulders (Figure 2).
To allow for this, whatever you are viewing on the computer monitor must be easily visible to
avoid protruding your head forward.

Figure 2
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Upper Back Posture
When seated at a computer workstation, it is important to have a chair that will be able to
sit upright or can be tilted back to promote comfort (Figure 3). If the chair does not tilt back or
rock to assist in position adjustment, it is recommended to obtain a chair that has the ability to tilt
back or rock to promote comfort and productivity while eliminating strain on the upper back
(DOSH, 2018). The goal for recommended posture is to select a chair that fits properly, is
comfortable and provides adequate upper back support.

Figure 3
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Lower Back Posture
When considering the lower back position while seated in a chair, you want to be able to
adjust the height of the back of the chair. It is recommended that the curvature in the back of the
chair aligns with the deepest part of the curve within your lower back (DOSH, 2018). If the
curve in the chair is too high or low, it will not fit properly on your lower back. If there is not a
proper fit it would be recommended that a separate lumbar support or a towel is used (Figure 4).
In order to assess for a good chair fit, reach back with your hand to feel the curve in your lower
back. Next, raise or lower the chair until the curve of the chair fits properly into the curve of your
lower back. If the use of external supports is unsuccessful it would be recommended that you
obtain a chair that better fits your lower back.

Figure 4
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Arms & Shoulders Posture
It is important to adjust the chair armrests so your shoulders are in a relaxed position with
the armrests being slightly below your elbows (Figure 5). You want your arms to hang
comfortably at your side while seated. If your shoulders feel like they are in a raised position
with your elbows on the armrests, then they are likely in the wrong position and need to be
adjusted. Another indication of an adjustment that would need to be made consists of reaching
down with your elbows to rest on the armrests. To compensate for that movement, raise the
armrests up to right below the elbows while feeling the shoulders become relaxed. If you are in a
chair with armrests that are not adjustable, then it is recommended to utilize a chair that has
adjustable arm rests or remove the armrests altogether (DOSH, 2018).

Figure 5
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When typing, adjust the armrests so they do not interfere with your ability to type,
utilizing the mouse, or write on your desk (Figure 6). If your armrests are interfering with your
ability to type, use the mouse, or write; adjust the arms to their lowest position. Keep in mind,
once you make this adjustment, they will not be available for resting your arms on. Another
option would be removing the armrests completely.

Figure 6
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Your shoulders should be relaxed with your elbows close to your body. The elbows
should be bent to a 90 degree angle or a slightly greater angle (DOSH, 2018). The “home row”
on the keyboard should be at the same height as your elbows or slightly below them (Figure 7).

Figure 7

**Helpful Tips: When typing, utilize the larger muscles of your upper extremities (shoulders,
arms, elbows, forearms) instead of wrist and finger movements. This will allow for higher
productivity and comfortability while eliminating fatigue. This may involve using shoulder
movements instead of wrist movements to control the mouse.
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Forearm Positioning
When working at a computer workstation, it is advised that individuals have the keyboard
platform in a flat (not tilted) (Figure 8) or downward (negative tilt) position (Figure 9). If the
keyboard position is in an upward (positive tilt) position, it forces you to tilt your wrists back
which could eventually lead to CTS (Figure 10) (Raj Kumar & Naveen Kumar, 2017). If the
keyboard is too high, raise or lower the keyboard platform or chair until the home row is slightly
below your elbows with shoulders relaxed or at the same height as your elbows (DOSH, 2018).
A footrest may assist with this process, so your feet are able to be grounded. If the keyboard is
too high, tilt the back edge of the keyboard downward (negative tilt) which will result in your
forearms tilting downward. The degree within your elbow will be slightly over 90 degrees.

Figure 8
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Figure 9

Figure 10
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Hands & Wrists Positioning
When handling the mouse, place your hand over the mouse with your palm on the center
and all your fingertips hanging over the front and sides (Figure 11). This process will avoid the
temptation of grabbing the mouse with your fingers (Figure 12). It is also recommended to click
the mouse button with the midsection of your finger instead of the fingertip to avoid injuries
within the hand and wrist, while assisting comfort (DOSH, 2018).

Figure 11
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Figure 12
A goal when handling a mouse or pointing device is to place it so that it is close to the
keyboard (DOSH, 2018). If the mouse does not fit on the keyboard platform, then use a keyboard
that does not include a 10-key number pad so you can place the mouse next to the keyboard.
Another option that would be to replace the keyboard platform with one that is adjustable and
wide enough to include the mouse on it. If the keyboard platforms are not meeting expectations,
then it is recommended to place the keyboard and mouse on the desk and adjust the chair height
and monitor distance as necessary. Make sure to have the mouse close the keyboard to limit
excess movements.

**Helpful Tips: Rest your hand in your lap when you are not using the mouse or pointing device.
Also, make sure that there is enough space on the surface of your computer workstation to make
one sweeping movement with the mouse to avoid having to pick up and reposition the mouse.
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Set-Up &
Equipment
Recommendations
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Low-Tech vs. High-Tech
When categorizing adaptive devices, they can be described as low-tech or high-tech
based on the complexity of their technology. Low-tech devices are simple to operate and
construct, are often manually operated or driven, are easy to acquire, and are typically low cost
(Cook & Polgar, 2015). Some examples of low-tech devices are wrist supports, lumbar supports,
computer monitor or laptop stand, and colored keyguards. In contrast, high-tech devices are more
complex to use, are frequently electrically powered or feature electronics, may have multiple
functions, more difficult to acquire, and are typically more expensive (Cook & Polgar, 2015).
Examples of high-tech devices include electric sit or stand desks, multi-functioning ergonomic
chairs, ergonomic keyboard and mouse, and a dictation machine or software.
When deciding to use either low-tech or high-tech, it is recommended to begin with lowtech options if possible. They are typically cheaper and easier to use, as they may also be
household items that can be adapted for functional ergonomic benefits. Some household items to
modify the workstation include towels for increased lumbar support, books or cardboard boxes to
raise the height of your monitor or place under your feet to allow them to be flat on the ground,
and much more.
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Desk
There are many different working stations individuals working from home can utilize.
Most commonly, individuals working from home complete their work or school in a seated
position, though standing is also common. Whether you are seated or standing, it is important to
have a desk that is free of unnecessary clutter, to maintain productivity. Keep items that are used
most often within the primary work zone (the area when your elbows are at your side you are
still able to reach with hands moving side to side). Other items that are used less often should be
within the secondary work zone (the area within the outstretched arms) (Subramanian et al.,
2020). The work zones are shown in Figure 1, as the keyboard and mouse should be placed in
the “primary zone” and the screen at arm’s length or towards the rear of the “secondary zone”.
Figure 2 shows the placement of the keyboard, mouse, and writing space in the “primary zone”
as the cup of coffee and computer screen are within the “secondary zone” (Subramanian et al.,
2020).

Figure 1 (Workplace Modular Systems, 2017) (Used with copyright permission)
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Figure 2
The desk or workstation you are working at should be close to your body, so you do not
have to stretch out to reach the materials required to work. The desk workstation should have
adequate space to house a laptop, external keyboard and mouse, monitor if needed, as well as
room for any writing that may need to be completed. Height adjustable workstations are ideal to
be able to change from a seated to standing position. The key to proper posture is not to sit or
stand continually without changing your position (Davis et al., 2020). Adaptive equipment
recommendations may include household items such as the use of an ironing board, a kitchen
counter, an upside-down clothes basket placed on a desk, boxes, books, stepstools or other items
that you may place your laptop/monitor and keyboard and mouse on (Figure 3). It is important to
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follow the proper ergonomic posture while standing, as you may need to adjust your keyboard,
mouse, and monitor while standing (Figure 4). High-tech equipment for a sit to stand desk could
include an automatic height adjustable desk (Figure 5). When using a standing desk, it is
important to use a footstool or other item that you may rest one leg on. The footstool will allow
for pressure relief as you are changing positions and are able to distribute your weight
differently.
The desk or workstation should have a soft or rounded front edge. Typically, desks have
a hard front edge, which can be adapted with the use of pipe insulation or a pool noodle that is
cut down the length of the item and placed on the edge of the table (Figure 6).

Figure 3
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Figure 4
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Figure 5

Figure 6
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Chair
A proper fitting chair is very important for increasing efficiency, reducing fatigue, and
facilitating proper posture that can be sustained for long periods of time (Subramanian et al.,
2020). Seats that lack in adjustability often result in poor ergonomic benefit and posture, which
increases the likelihood of body discomfort and MSDs. When choosing the proper chair, it is
important to select a seat in which you are able to make many different adjustments to. The chair
you are selecting should include adjustable seat height, adjustable seat width and depth, lumbar
support, backrest, soft cushion, adjustable armrests, swivel, and have five casters (Davis et al.,
2020). The backs of your knees should be approximately 2 inches from the front of the seat pan
for proper fitting.
Because high end ergonomic chairs can be very expensive, there are things at your home
that you can use if your chair does not allow for the proper adjustments. If your seat does not
have a lumbar support, place a rolled-up towel or pillow behind your back. (Figure 7). You may
also sit on a blanket, pillow, or other material if your seat is too low or also too hard (Figure 8).
If a seat is too hard, it does not support the back or lower extremities (Subramanian, 2020).
Adjustable armrests so the weight of your forearms is supported by the armrests. Your forearms
should be in alignment with the floor and your hips. If you are not able to adjust your armrests,
wrap towels around the armrests to add additional height so you are able to align your wrists
with the keyboard and mouse (Figure 9).
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Figure 7

Figure 8
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Figure 9
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Monitor
There are a variety of different monitor options individuals utilize within their home and
office computer workstations. Those monitors can consist of a laptop, external or desktop
monitor, laptop and external monitor, or multiple external monitors (Davis et al., 2020). A
majority of individuals working from home utilize a laptop as their monitor, keyboard, and
mouse for work and/or school. While utilizing a laptop monitor, it is oftentimes too low if you
are also using the laptop keyboard and mouse. This can be correctly adjusted by using books and
external devices of a keyboard and mouse (Figure 10).
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Figure 10
When utilizing one computer monitor, it should be placed at arm’s length away from
your body, directly in front of you, and the top of the monitor should be at or slightly below eye
level (Subramanian et al., 2020). If your monitor is too high, it will cause you to tilt your head
back to look up at the monitor. This can cause neck, shoulder, and upper back pain over time as
well as dry eyes as there is a tendency to blink less when looking up (DOSH, 2018). If you are
using dual monitors, the position of the monitors should remain the same, an arm’s length away
and at or just below eye level, and the monitors should be placed closely together so the eyes do
not have to refocus and the head does not have to turn significantly (Figure 11) (Subramanian et
al., 2020).
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Figure 11 (Woods & Helfand, 2020) (Used with copyright permission)
If your computer monitor is too low, you may place your laptop or monitor stand on
books, boxes, stacks of paper, or other household items. A laptop should only be propped up if
you are using an external keyboard, as you would sacrifice wrist ergonomics for vision, or vice
versa. While using an external keyboard, you can prop up your laptop monitor, so it is in the
correct viewing range for your head and neck (Figure 12). Other devices can be used as well for
proper monitor placement. These items include wall mounts, which allow the monitor to move
freely allowing for multiple users to follow proper ergonomics (Figure 13).
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Figure 12 (Broida, 2018) (Used with copyright permission)

Figure 13
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Keyboard
An external keyboard allows for flexibility as it can be adjusted properly for the arm
position, while allowing for the computer monitor to be adjusted the ideal height for a neutral
neck position (Subramanian et al., 2020). It is recommended that the keyboard is positioned in
either a flat or tilted downward position (Figure 14) (DOSH, 2018). If the keyboard is tilted in an
upward position, it causes the wrists to bend backwards or in an extended position, thus causing
increased pressure within the carpal tunnel. In this case you should either set your keyboard flat
on a desk or hard surface or you can use binder clips or other objects to allow the keyboard to be
in a downward position.
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Figure 14
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Figure 15
The height of the home row of your keyboard should allow your elbows to be bent to 90
degrees or slightly greater with your wrists straight (Figure 15) (DOSH, 2018). A pullout
keyboard tray can be used to allow for proper ergonomic posture as well. Specialized ergonomic
keyboards can be purchased that allow the hands and wrists to be in the most natural position
(Figure 16).
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Figure 16
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Mouse
The use of an external mouse may be the single most important accessory when working
on a laptop for more than 20 minutes (Subramanian et al., 2020). Using an external mouse allows
for the hand and wrist to remain in a neutral position while scrolling and clicking. Common
injuries of the mouse arm include actions associated with movements of reaching, gripping,
pivoting at the wrist, flicking, clocking, and holding and dragging (DOSH, 2018). To avoid
mouse arm injuries, it is important to keep the mouse as close to the keyboard as possible to
remain in a neutral position with the hand and wrist (Figure 17). Attempt to use your shoulder
muscles more than your wrist muscles to avoid injury as well. Additionally, clicking with the
middle section of your finger can save on the interphalangeal joints and the tendons of the
fingers.

Figure 17
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Avoid over clicking the mouse, as repetitive movements and pressure within the
interphalangeal joints can begin to cause issues within your hand. If you begin to feel your hand
getting tired, sore, numb/tingly, or other unordinary feelings, rest your hand and use the opposite
hand to control the mouse. Ergonomic friendly mice are another way to avoid injuries of the
hand due to overuse (Figure 18).

Figure 18
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Telephone
Using the telephone can be a necessary and common job task. Place the phone on your
non-dominant hand side of your computer workstation. This will allow your dominant hand to be
clear for writing, typing, or completing other tasks. Using a telephone headset or the phone on
speakerphone while performing tasks simultaneously will prevent you from having your neck in
an awkward and uncomfortable position with your shoulder holding the telephone to your ear
(Figure 19) (DOSH, 2018).

Figure 19 (Pixy, 2015) (Used with copyright permission)
If you are using the telephone for a non-related work call, this may be a great time to
complete a micro-break. Walking around while on the phone is a great way to get a break from a
static sitting or standing posture. Since the unrelated telephone call is likely to take time away
from your work, it is a great time to stretch those large postural muscles by changing positions
and moving around.
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Document Holder
When reading a document, it should be off the flat surface and in your line of vision
directly next to the monitor (DOSH, 2018). This will allow you to view the document and also
the monitor by moving only your eyes and not your whole head. If the print of the document is
smaller, you may need to position the document slightly closer to you then the monitor. You may
mount the document next to your computer with the use of cardboard, a binder clip, or other
clips you have at your home (Figure 20).

Figure 20
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You may also purchase a document holder, which mounts your document next to your
computer that is also adjustable. This may allow for more variety of placement of the document
as well as being capable of shining light on the document. If the document is not located in the
same line of vision as your computer screen, it can cause stress on your neck and eyes (Figure
21).

Figure 21
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Exercises
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Breathing
● Can be performed in a standing or relaxed position
● Place one hand on your chest and the other on your abdomen
● Inhale slowly through your nose and hold for 3-5 seconds
● Then, exhale through the mouth
○ Repeat this cycle 3-5 times
● While breathing, it is important to be able to feel the difference between a “tense” and
“relaxed” muscle. This will allow you to become more relaxed and in control of your
muscles more effectively.
● Breathing exercises should be completed every 60 minutes or any time stress increases.
Breathing exercises can help relax the mind and body.
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Visual Exercises
● Blinking and yawning which will produce tears to aid lubrication of the eyes (Raj Kumar
& Naveen Kumar, 2017).
● Expose eyes to natural light
● Close eyes, move them slowly up and down as well as side to side
○ Repeat 3-5 times
● Blue light glasses are another way to help reduce strain on your eyes from prolonged
computer usage
● Every 20 minutes, look at something 20 feet away for 20 seconds (Figure 1)

Figure 1 (Just Stand, 2016) (Used with copyright permission)
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Head & Neck
Upper Trapezius Stretch

(HEP2go.com) (Used with copyright permission)
● Tilt head to one side (left or right) and hold for 10-15 seconds
○ Perform 3 times on each side

Upper Trapezius Stretch

(HEP2go.com) (Used with copyright permission)
● Pull ear toward shoulder and hold for 10 seconds
● Slowly roll chin toward chest and up to other shoulder and again hold for 10 seconds
○ Repeat 2-3 times in both directions
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Cervical Extension

(HEP2go.com) (Used with copyright permission)
● Tilt head to one side (up or down) and hold for 10-15 seconds
○ Perform 3 times on each side

Cervical Retraction

(HEP2go.com) (Used with copyright permission)
● Gently draw your chin back so that your ears are in line with your shoulders (double
chin)
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Levator Scapulae Stretch

(HEP2go.com) (Used with copyright permission)
● Turn head slightly and look downward at angle toward shirt pocket and hold for 10-15
seconds
○ Repeat 3 times on each side
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Back
Standing Back Extension

(HEP2go.com) (Used with copyright permission)
● While standing, place your hands on your hips while putting your thumbs on the lower
back
● Lean backward to assist in arching of back, then return back to starting position
● Use thumb placement to assist and isolate where you want to bend
○ Repeat 3-5 times

Seated Lateral Trunk Stretch

(HEP2go.com) (Used with copyright permission)
● When seated, raise arm up and bend to the opposite side while holding for 5-10 seconds
○ Repeat 3 times on each side
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Seated Trunk Flexion

(HEP2go.com) (Used with copyright permission)
● While seated, cross arms over chest and slowly curl into forward position while holding
for 5-10 seconds
● Goal of exercise is to round the upper back
○ Repeat 3-5 times
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Seated Trunk Extension

(HEP2go.com) (Used with copyright permission)
● While seated, cross arms over chest and slowly curl backward with a towel placed
between your back and chair
● Hold for 5-10 seconds
○ Repeat 3-5 times
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Shoulder
Scapular Elevation & Retraction

● Bring your shoulders up to your ears slowly while holding for about 3 seconds
● When performing exercise, rotate your shoulders backward
○ Repeat 5-10 times

Scapular Retraction/Adduction

(HEP2go.com) (Used with copyright permission)
● Pinch shoulder blades together. Do not shrug shoulders
○ Repeat 5-10 times
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Full Hand
Upper Trapezius Relaxation

● While seated, drop arms down to your side and shake them downward in a gentle motion
○ Repeat frequently

Hand Massage

● Massage the inside and outside of your hand gently in a proximal to distal or circular
pattern by using the thumbs and fingers
○ Repeat frequently
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Finger Massage

● Individually massage fingers of each hand slowly and gently
● Move in direction toward the nail (distally)
○ Repeat frequently

Web Space Massage

● Massage spaces between each finger
○ Repeat frequently
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Wrist & Fingers
Wrist Flexion & Extension

(HEP2go.com) (Used with copyright permission)
● Hold your arm straight out in front of you
● Pull your hand backwards with your opposite hand, then pull downward
● Hold for about 15-20 seconds with each stretch
○ Repeat 3-5 times with each stretch
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Thumb Stretch

● Bend your thumb so it touches the finger base of the pinky (5th digit)
● Keep the tip of your thumb joint straight and hold for 5-10 seconds
○ Repeat 5-10 times
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Executive Stretch

● While seated, lock your hands behind your head
● Bring your elbows back as far as possible while leaning back and stretching
● Hold for 15-20 seconds
○ Repeat 1-2 times
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Lower Extremities
Ankle Circles

● When seated, slowly rotate each foot from the ankle in clockwise and counterclockwise
rotations
○ Repeat 3-5 times in each direction

Glute Stretch

● When seated, grasp your shin with one leg and pull slowly toward chest
● Hold for 5 seconds
○ Repeat several times for both legs
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Additional
Recommendations
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● Take micro-breaks from activities that are repetitious or static postures
○ Every 30 minutes for 1-2 minutes
○ Find activities that get you out of the chair to move around

● Change positions frequently throughout the workday
○ When possible, switch from sitting to standing or standing to sitting positions
○ Change the tilt of the back of your chair frequently

● Alternate hands when utilizing the mouse
○ Use gross motor movements by moving the elbow and shoulder rather than the
wrist and hand
● Apply shortcut keys when possible

● Stand up when reaching into overhead bins instead of reaching from seated position
○ Another option may be placing items into low areas to avoid reaching

● Put the phone on your non-dominant side
○ This will assist your ability to keep your dominant hand free for writing
○ You will likely not have to cradle the phone between your head and shoulder
when in this position
(DOSH, 2018)
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Chapter V
SUMMARY
The scholarly project, Prevention of Work-Related Musculoskeletal Disorders Among
Individuals Utilizing a Home Computer Workstation, was intended to serve as a collection of
research-supported information and strategies that reduce work-related musculoskeletal disorders
(MSDs). Current literature was reviewed, and it was found that there was a high prevalence of
work-related MSDs due to poor ergonomics. Additionally, the current COVID-19 pandemic that
has impacted individuals around the world, many people were abruptly sent home to complete
their work or schoolwork. Based on the research, it became clear that many people would benefit
from additional ergonomic strategies and information to use at in the office and at home, as
many people had limited information or resources about home workstation ergonomics, thus
supporting the need for this project and the development of the Workplace Wellness: An
Ergonomic Guide product.
The Workplace Wellness: An Ergonomic Guide is an all-in-one resource that allows
individuals working in an office or completing work and school from home to properly set up
their computer workstation to avoid injury. Within the guide are recommendations of how to
properly set up your home computer workstation, adaptive equipment recommendations, and
recommendations for common at home items to use to better your ergonomics. The main focus
of the guide was to allow individuals who were abruptly forced to work from home due to the
COVID-19 pandemic to better set up their home computer workstations, however these
strategies will also benefit individuals who have returned to their office workspaces. Education,
recommendations, special considerations, and body mechanics were all put into place to benefit
all individuals utilizing computer workstations. The Workplace Wellness: An Ergonomic Guide
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was designed to be informative, but brief, in order to give information and strategies to
individuals working in an office and from home to make adaptations to their workstation without
a significant financial investment. The guide is organized to help individuals based on the needs
they are wanting to meet, such as the chair, monitor, external devices, exercises, stretches, and
others.
This product has never been implemented before which indicates a possible limitation to
the Workplace Wellness: An Ergonomic Guide. Additional revisions may be needed to increase
user friendliness of the guide itself when targeting the unique person, environment, and
occupational factors of individuals. Another limitation that may be involved includes the
education, posture, set-up and equipment, exercises, and additional recommendations as they
were identified at the author’s discretion.
This product could be implemented by anyone who is working or attending school from
home that would like to evaluate and modify their home workstation as well as anyone wanting
to modify their office workstation. The product is likely of interest to many people who are
working without proper ergonomic material to have a properly fitting workstation. To implement
this guide, businesses, schools, and other companies can provide their employees and students
with the Workplace Wellness: An Ergonomic Guide to make adjustments and modifications.
Future occupational therapy students could also use this guide to further assess home computer
workstations of those within a certain mile radius, or virtually. Those occupational therapy
students could conduct an evaluation, determine needs, and help the client make necessary
modifications. Based on the individuals they help, they may use the most urgent needs as the
primary focus. This will further help the overall population utilizing a home computer
workstation with specific needs.
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Potential recommendations that arose throughout the creation of this project is the
development of more research. When gathering literature to better understand evidence to
determine a need for the Workplace Wellness: An Ergonomic Guide, it was difficult to identify
and gather relevant up-to-date current literature addressing work-related MSDs while utilizing an
at home computer workstation. Further research in this area would assist individuals who are
looking to educate themselves on proper ergonomic posture and positioning, what to be aware of
in regard to MSDs, and actions they can take to increase comfort and longevity within an
occupation of an office worker or student while working at a home computer workstation.
Overall, this was a successful product to help those working and attending school from
home. It is recommended to continue to further research this area as it is a new and evolving
setting for occupations that many people utilize each day. With further research, more
recommendations, equipment, and education will be able to be provided. This will ultimately
further decrease work-related MSDs of those utilizing a home computer workstation.
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